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Rescue operations may subject both rescuer and victim to the possibility of injury or death. Rescuers must understand
the nature and effect of each rescue technique, and practice techniques regularly. using this text to enhance their
learning. The materials and information presented here are intended only as a learning aid. and are no substitute for
training. Expert opinions, recommendations, and guidelines change as research and experience refine procedures. This
text includes the most up-to-date information from rescuers working in the field.

Specialized procedures require demonstration and training by subject-matter experts. It is not likely that a rescuer
will hecome proficient in all rescue operations. Most rescuers develop proficiency in only a few areas but may be
tamiliar with several others.

This text suggests procedures and explains how to do them. The technigues given are guidelines only. Fach depurtment
should incorporate its own procedures and address local needs.

Nondiserimination Policy  The policy of The Ohio State University, both traditionally and currentiy, 1¢ that
diserimination against any individual for reasons of race, color, creed, religion, national origin, sex, age. handicap, or
Vietnam -era veteran status is specifically prohibited. Title 1X of the Education Amendments of 1972 prohibits sex
diserimination and Section 204 of the Rehabilitation Act of 1973 prohibits discrimination on the basis of handicap in
education programs and activities, Accordingly. equal access to employment opportunities, admissions, education
programs, and all other University activities s extended to all persons, and the University promotes equal opportunity
through a positive and continuing affirmative action progeam.
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FOREWORD

The intent of this manual for rescuers is to provide the latest instructional content and serve as an up-
to-date, comprehensive source of information covering the current techniques or practices required in the
rescue service. To help in this endeavor, an instructor’s manual has been developed to be used in conjunction
with this learner’s manual. The manual has been produced in a seri... of modules to facilitate future revisions
more rapidly and cost effectively.

The instructor’s manual follows the key points identified in the text. Chapters have been included in the
text which exceed those printed in any other resource. These include managing and operating the emergency
vehicle, rope rescue techniques, industrial rescue, farm accident rescue, and various water emergency procedures,
among others.

That the rescue profession is a dangerous and challenging career is a recognized fact. It is our hope that
this text will help the rescuer meet the challenges of the rescue service in a safe and professional manner.

Tom Hindes

Director

Instructional Materials Laboratory
Co'lege of Education

The Ohio State University
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PREFACE

The Ohio State Univarsity Instructional Materials Laboratory has played a major role in the training of
public safety personnel through the development of text materials for many years. Due to the advances in
the rescue techniques, it became apparent that the existing text was obsolete. Upon the advice of many
knowlegeable people in the rescue service, the Instructional Materials Laboratory initiated the development
of a new text that would be easily updated, and address the needs of the rescuer. To this end, an editorial
review board representing a broad spectrum of individuals in the various phases of the research profession
was convened to determine what topics this text should address. The culmination of this effort is the Rescue
Manual. It is hoped that this text will be useful to not only the new rescuer but will serve as a reference
source for the experienced rescuer.

Joyce Leimbach Ronald Slane
Curriculum Consultant Technical Consultant
College of Education College of Education
The Ohio State University The Chio State University
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HAZARDOUS MATERIALS

KEY POINTS
o National Fire Protection Association (NFiPA) standards for handling hazardous materials
e The Superfund Amendments and Reauthorization Act (SARA) Title Il Consolidated Chemical
List
o The physical states for hazardous materials
 Identifying hazardous materials in transport
o Preplanning
o Preparing response plan
o Organizing cleanup after an incident
o NFPA 704 system
* Personal protective equipment
e Fc-ms and checklists required at a hazardous materials incident
o Materials Safety Data Sheets (MSDS)
o Definitions of fire hazard properties
o Identifications of hazardous materials
o NFiPA 704 marking system
o Descriptions of hazard classes
o United Nations classes
o Pesticides

INTRODUCTION

Rescuers have been dealing with hazardous ma-
terials in life-threatening situations for many years.
Today’s technology continually presents rescuers with
changing problems. There is no easy way to deal
with a hazardous material incident; however, with
accurate information, good preplanning, an incident
command system, and up-to-date training, rescuers
can successfully perform safe and professional res-
cues involving hazardous materials. Rescuers need
to be prepared to effectively handle a hazardous-
materials incident to prevent the loss of life and
property, and prevent environmental damage, or at
least control the incident to minimize losses.

It is impossible to provide all the information
needed to deal with every chemizal in use today;
however, the information presented can help rescuers
make logical decisions in an incident involving haz-
ardous materials. Once an accurate identification of
the problem has been made, appropriate action (of-
fensive or defensive) can be taken. There is no reason
good enough to sacrifice the life of a rescuer in
rescue efforts. Rescuers are of no value to the life

and property they are trying to protect if they end
up losing their life.

NFPA STANDARDS

The key points for this module are taken from
the proposed NFPA Standard 472, Professional
Competence of Responders to Hazardous
Materials Incidents, 1988 Edition. This infor-
mation provides rescuers with information to comply
with the local, state, and federal standards, and the
training requirements addressed in the regulations.
To meet the minimum guidelines it will be necessary
to have access to the latest published NFPA
Standards.

2-1 GENERAL

2-1.1 First responders are divided into two
levels of competency; First Responder
Awareness and First Responder Opera-
tional. First responders at the awareness
level “shall” be trained to meet all of
the requirements of Section 2-2 found
in NFPA Standard 472. The first re-
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sponder at the operational level “shall”
be trained to meet all of the require-
ments of Section 2-2 and Section 2-3
found in NFPA Standard 472. All first
responders “shall”’ receive training to
meet federal Occupational Safety and
Health Administration (OSHA) and En-
vironmental Protection Agency (EPA)
requirements, whichever is appropriate
for their jurisdiction.

2-2 FIRST RESPONDER AWARENESS
LEVEL

2-2.1 The goal at the first responder awareness
level is to provide those persons, who in
the course of their normal duties may
be the first on the scene of a hazardous
materials incident, with t'.2 following
competencies to help them to act in a
safe manner when confronted with a haz-
ardous materials incident:

a. An understanding of what hazardous
materials are and the risks associated
with them in an incident.

b. An understanding of the potential out-
comes associated with an emergency
created when hazardous materials are
present.

c. Recognize the presence of hazardous
materials in an emergency.

d. The ability to identify hazardous ma-
terials and determine basic hazard and
response information.

e. An understanding of the role of the
first responder on the scene of a haz-
ardous) materials incident as identi-
fied in the local contingency plan for
hazardous materials incidents.

f. Realize the need for additional re-
sources und make appropriate
notifications.

g. Initiate scene management (incident
command system, isolate immediate
site, deny entry, and evacuate).
There are three other levels of com-
petency that rescuers need to be aware
of:

1. The goal of the first responder operational
level is to know basic hazard) and
risk)assessment t.chniques, select and use
proper personal protective clothing, understand
basic hazardous materials terms, and perform
basic hazardous materials control, containment
and/or confinement operations within their r2-
source capabilities. understand basic decontam-
ination procedures, and perform basic record
keeping and expand the Incident Command
System.

2. The hazardous materials technician level
is the next step in the hazardous materials
training structure. The technician will be com-
petent and able to respond to and take appro-
priate actions to handle, from an operational
standpoint, the correct tactics, strategies, and
procedures necessary for a successful end to a
hazardous matzrials incident.

3. The hazardous materials specialist level
is the highest level of competency addressed at
this time for an emergency responder. This
person will be highly skilled in the areas of
chemistry, site safety, risk assessment, incident
command, decontamination procedures, and in-
cident termination. This is an advanced position
with a great deal of responsibility in an incident
involving hazardous materials.

DEFINITIONS FOR
HAZARDOUS MATERIALS

There are many definitions of hazardous materials.
For the purposes of information presented, the fol-
lowing definitions are used:

A definition used in NFPA 472 lists a hazardous
material (substance/wastes) as:

A hazardous substance (gas, liquid, or solid)
capable of creating harm to people, property,
and the environment.

It must be understood that each section of in-
dustry, transportation, manufacturers of goods, and
the different regulatory agencies use definitions of
nazardous materials that are specific to their area
of responsibility. To be familiar with those defini-
tions rescuers must review the resources that are
used in those specific industries (See Appendices A,
B, and C in Module 10 of the Rescue Manual for
resource information).
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Superfund Amendments and
Reauthorization Act (SARA) Title 1li
Consolidated Chemical List

The consolidated chemical list includes chemicals
subject to reporting requirements under TITLE III
of the Superfund Amendments and Reauthorization
Act of 1986 (SARA). It has been prepared to help
firms that handle chemicals determine whether re-
ports need to be submitted under Sections 304 or
under 313 of TITLE III and, identify which reports
need to be submitted for a specified chemical.

All chemicals subject to the rep-rting requirements
in section 311 and 312 of SARA TITLE III are not
specified in this consolidated list. The hazardous
chemicals for which material safety data sheets
(MSDS) must be developed under Occipational
Safety and Health Act (OSHA) hazard communi-
cation standards are identified by broad criteria,
rather than enumeration. There are over 50,000 such
substances that saiisfy the criteria. For further detail
refer to 29 Code of Federal Regulations (CFR)
1910.1200.

The list includes chemicals referenced unaer the
four federal statutory provisions as follows:

1. Superfund Ammendments and Reauthor-
ization Act (SARA). SARA Section 302 ex-
tremely hazardous substances. The presence of
which, in sufficient quantities, requires certain
emergency planning activities to be conducted.
Releases of these substances are also subject to
reporting under Section 304 of TITLE III. The
final rule was published on April 22, 1987 (52
FOR 13378).

2. Comprehensive Environmental Re-
sponse Compensation, and Liability Act
(CERCLA) Hazardous Substances [re-
portable quantity (RQ)] Chemicals. Re-
leases of which are subject to reporting under
the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CER-
CLA, or “SUPERFUND"”). Such releases are
also subject to repcrting under Section 304 of
TITLE III. CERCLA Hazardous Substances,
and their reportable quantities (RQ) are listed
in 40 CFR Part 302, table 302.4.

3. SARA Section 313 Toxic Chemicals, Emissions
or Releases of which must be reported annually
as part of SARA TITLE III's Community Right-
to-Know provisions. The proposed Section 313
rule containing these chemicals was published
on June 4, 1987 (52 FR 21152).

4. Resource Conservation and Recovery Act
(RCRA). RCRA Hazardous Wastes from the
P and U Lists only (40 CFR 261.33), which
consist of alphabetized lists of specific chemi-
cals. RCRA Hazardous Wastes consisting: of
waste streams on the F and K lists are not
included: such waste streams are CERCLA Haz-
ardous Substances. This listing is provided as
an indicator to companies that they may already
have data on a specific chemical that can be
used for the TITLE III reporting purposes.

Basic Physical States of Hazardous
Materials

There are three basic physical states of hazardous
materials (see Figures i thru 3).

Figure 2. Liquids (Petroleum Ether)
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Figure 3. Gases (Propane Gas)

The term “normal physical form” can be mis-
leading because of the many materials shipped and
used for different purposes. For example, hydrogen
or oxygen is often shipped as a liquid in large,
insulated tank trucks (see Figure 4), however; a first
responder can encounter oxygen shipped as a com-
pressed gas in both large and small cylinders (see
Figure 5). An emergency responder must be aware
of the different forms a material can take and for
safety purposes must be able to recognize the
difference.

Figure 4. Liquid Oxygen Tank Truck

)

Figure 5. Compressed Gas Cylinders

Many methods can be used to identify the haz-
ardous materials encountered in a transportation
emergency. Do not rush into any environment
until the threatening material has been iden-
tified. 49 CFR PARTS 100-199 address packaging,
container requirements, and the placards and labels.
One method of identification that rescuers should
become familiar with is the United Nations placard
and labeling system (see DOT’s Full Color Insert
in This Module). This system lists nine hazard
classes that include the following: explosives, gases,
flammable liquids, flammable solids, oxidizers, poi-
sons, radioactive materials, corrosives, other regu-
lated materials (ORMs). For definition of each see
Figure 6.

12
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United Nations Classes
UN Class 1 Explosives

DOT Class A. Primary hazard of detonation. Materials are sensitive to shock, heat, and contam-
ination. Examples: dynamile and biasting caps

DOT Class B. Materials subject to rapid combustion or deflagration. Not as sensitive as Class
A. £xamples: special fireworks and flash powders

DOT Ciass C. Contain smaller quantities of materials found in Class A and B explosives. Exampi-s:
other fireworks and small arms ammunition

Blasting agents. Relative insensitive substances such as ammonium nitrate when contaminated
with organic substances.

UN Class 2 Gases

DOT
Flammable gases Gases that will burn when niixed with air in favorable concentrations
such as propane.
. Nonflammable gases Any compressed gas other than a flammable compressed gas.
Poison gas Class A Poison which is immediately dangerous to life and t.ealth
| such as cyanidc.
Oxygen Liquid Oxygen (LOX) in excess of 1,000 pounds.
Chiorine Chlorine in excess of 110 pounds.

UN Class 3 Flammabhle Liquids

DOT

Flammable liquids Liquids with a flash point below 100° F such as gasoline.
Combustibie liquids Liquids with a flash point greater than 100° F.

Pyrophoric liquids Liquids that ignite spontaneously In air at or below 130° F.

UN Class 4 Flammable Solids

DOT

Flammable solids Solids capable of spontaneous combusiion or easily ignited such as
matches and sulfur.

Filammable solids, Solids that when in contact with water can initiate or increase intensity

water reactant such as the alkaline metals.

Figure 6. Definitions of Hazard Classes
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UN Class 5 Oxidizers

DOT

Oxidizers Materials that yield oxygen to support combustion such as chiorate
and nitrates.

Organic peroxides Unstable materizals that contain oxygen and carbon and can easily

detonate such as benzoyl peroxide.

UN Class 6 Poisons

DOT

Poison B Materials that pose a serious threat to life or health such as some
pesticides.

Irritants Materials that give off highly Irritating fumes when burning or exposed
to air such as tear gas.

Etiologic or Living organisms that pose health hazards to humans such as polio

Infectious virus.

Organisms

UN Class 7 Radioactive Materials

DOT

Radioactive | 0.5 or less millirems per hour

Radioactive Il No more than 1 millirem per hour at 3 feet

Radioactive lli More than 50 millirems per hour at external points of its container or

more than 1 millirem per hour at three feet.

UN Class 8 Corrosives

DOT
Corrosives Materials that damage skin or other substances in contact such as
sulfuric acid.

UN Class 9 Other Regulated Materials (ORMs)

poT
Other Regulated A variety of other materials with vary) Ing types of hazards not found
Materialis (ORMs) in the first 8 classes. Examples are: hazardous wastes and a variety

of medicines and industrial byproducts.

Figure 6. (cont.) Definitions of Hazard Classes
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HAZARDOUS MATERIALS 7

DEALING WITH A
HAZARDOUS—MATERIALS
INCIDENT

When a hazardous materials incident occurs in a
community, three basic questions must be answered
(see Figure 7).

Figure 7. Hazardous Materials Incident

1. Can the mat/ '+': cause harm? If so, the re-
action may be t..xymal, radioactive, asphyxia-
tion, chemical, etiviogic or mechanical. Citizens
may also suffer psychological effects.

2. Can a rescue department handle the incident
or is outside assistance needed?

3. Does this incident require the use of specialized

equipment?

Each agency should develop a series of operational
guidelines which can be used to handle an incident.
One of the most important considerations is to iden-
tify who is in charge of the incident. Supervision of
the incident is determined by local and state laws.
If the law requires the local fire chief to be in charge,
the chief must assume the responsibility for all de-
cision-making, and proceed to delegate activities.
When an agency arrives at the emergency scene the
person in charge aust report directly to the incident
commander for directions.

Preplanning Before an Emergency
Occurs

Each community should develop a hazardous-ma-
terials incident plan that identifies each loccl agency
that will participate in an incident. The plan should
identify which local agency and supervisor has the

responsibility to make the decisions. All responding
agencies must be made aware who is in charge of
the emergency.

Each community should develop a preplan for
dealing with potential hazardous materials incidents
to include emergencies that could occur at area fa-
cilities, localities, or institutions such as: storage
facilities, manufacturing plants, waste operations,
retail stores, railroad routes and train yards, high-
ways, pipelines, waterways, and airports. To be pre-
pared the community should conduct drills using all
concerned agencies, and review and revise procedures
as necessary. Once the preplan is in place the com-
munity leaders should meet with responding agencies
to develop a reciprocal training program so each
agency understands the potential problems (see Fig-
ure 8a thru 8d).

INITIAL RESPONSE
GUIDELINES INCORPORATED
INTO A PREPLAN

The following steps should be done to prepare for
a hazardous-materials incident.
1. Sizeup
a. Review the preplan and update as necessary
b. Evaluate approach positions, including al-
ternate routes; instruct rescuers to stay out
of hazardous areas until identification of the
material can be made
c. Stay uphill and upwind of the substance in
question
d. Perform a complete size-up including hazard
identification, evacuation logistics, expo-
sures, water supply, special equipment re-
quirements, and identification of private
protection systems available
2. Hazard Identification
a. Determine the nature of the problem. Iden-
tify if it is a spill, leak, or fire, and if the
product involved is a solid, liquid, or gas.
b. Check the transporting vehicle for a placard.
Check the product container for a label.
d. Check the shape and size of the product
container.
e. Check the color of the product container; it
may be a key to its contents.
f. Check the accompanying shipping papers for
the product name or identification number.

e
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g. Check to see if the transporting carrier or
facility uses the NFiPA 704
Identification System, if so is it visible?

the receiving

h. Check for an information source with first

responder information at the entrance to the
receiving facility.

i. Check for a vehicle operator or a represent-
ative of the product manufacturer at the
scene.

PREPLANNING CHECKLIST

1. PRIMARY ACCESS™

2. SECONDARY?

3. OBSTRUCT [ONS™

EXAPOSURES
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5. STRUCTURES ADJACENT TO PROPERTY AND ANY SPECIAL
PROTECT 10N PROBLEMY?

&

TELEPHONE LINES ____ "~
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NATURAL OAS OR PROPANE _
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FACILITY
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2.

3. TYPE OF ROOF™__

'y

h ]
b
-
<
>
=
m
"
-
°
=
Q
1
m
o
-
-
)
=<
o
-
m
4
3

9. WHERE DO FLOOR DRAINS AND BEWER GO?7_

3. 18 WATER SHUTTLE N&EDED” YES____ NO_
SHOULD THE INITIAL ALARKM BE”

8a

8b

CONTENTY OF FACILITY

1« HATERIAL NAME

HATARD e e m et
LOCATION _____ _ . e m ——————
AOUNT e et [

2, MATERINL NOME __ . ..
MATARD e R
LocatIoN
AMOUNT

3. MATERIAL NAME

HAZARD _ e

LOCATION s e

AMOUNT e ecmt e s m e m— oo o
4 MATERIAL NAME ____ ____ ...

HATARD e e

LOCATION __ __ ... ... I

AMOUNT e e e =
5. MATERIAL NAME - PR, [

TOPUGRAPHY AND ENVIRONMENTAL. CONCERNS

1. WHERE WILL RUNOFF OF FIRE OPERATIONS 007 _

2. WILL DIKING MELP™ YES
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7. WHAT BPECIAL
THIS FACILIT

S 10 ENT MAY BE MEEDED FOR A PROBLEM AT
J WHERE CAN 1T BE OBTAINED?

WO DR~

8c-
Figure 8a thru 8d. Preplanning Checklist
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HAZARDOUS MATERIALS 9

STABILIZING THE INCIDENT

Reference Sources

The following references can be contacted for in-
formation and assistance.
« CHEMTREC 1-800-424-9300

« The National Response Center 1-800-424-8802

+ National resources identified on a local response
plan

« State agencies identified in a preplan
o Local resources identified in a preplan
+ Reference guides identified in a preplan

See Appendix “B” in Module 10 of the Rescue
Manual for other resources.

Incident Command Post

+ Establish an incident command post and make
sure that all federal, state, and local agencies
are aware of its location. Mark it so that it can
be clearly seen.

» Notify state agencies as required

+ Require supervisors for all agencies operating on
the scene to report to the incident command

post.

« Ensure that only orders from the incident com-
mander are followed. Have all information from
the reference sources and advisors sent directly
to the incident commander.

+ Make sure that communications from the inci-
dent commander are relayed to all those in the
command post.

+ Review and revise the plan of action as new
information is received at the command post.

Tactical Decisions

The following tactical decisions must be made by
the incident commander.
« Decide how to control the leak, spill, or fir~. A
defensive posture may be the best in some
situations.

« Decide if evacuation is necessary. If it is, de-
termine the scope, which agencies are responsible
for the tasks, and establish a method to monitor
the areas evacuated. The incident commander

must rely on others at the command post to
accomplish this task.

Decide if the emergency warrants the withdrawal
of emergency forces.

o Decide if medical assistance is needed; if nec-
essary activate a medical-disaster plan.

+ Protect exposures. Remember, ground water is
an exposure with a liquid or solid spill. Check
drainage and sewers for indications of runoff
problems. Check wind velocity and direction to
determine if the gas or products of combustion
pose a threat downwind.

+ Decide if any closed container is exposed to fire.
If so, apply large volumes of water (500 gpm
minimum) at the point where the flame strikes
the container. Monitor the time. A closed con-
tainer exposed to flame can result in a BLEVE
(boiling liquid expanding vapor explosion), if this
happens apply water to the container quickly.

« Ensure that the attack positions of emergency
response personnel are safe. Use unattended
streams wherever possible. If an uninterrupted
flow of water is not available for at least one
hour, consider defensive tactics concentrating on
evacuation procedures. Make necessary changes
in the attack plan as new information is received.

CLEANUP OF THE AREA

Legal Aspects

The incident commander and rescuers -l must be
familiar with or have access to the governmant reg-
ulations regarding cleanvp and containment of haz-
ardous materials involved in the incident. Rescuers
must be able to identify the organizations that can
provide assistance.

L.ogistics

The follcwing concerns must be dealt with
immediately.

+ Identification of product-transfer equipment
« Identification of transportation vehicles

« Identification of dump sites

« Maintaining security of the site

« Identification of special absorption materials

+ Identification of special protective clothing
needed

17
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Decontamination

Rescuers must be familiar with the following de-
contamination regulations and procedures.
+ Identify decontamination procedures for equip-
ment and personnel
» Maintain disposal of runoff water
» Control decontamination at the spill site

Restoration of Services

Once an incident is controlled, take the following
steps to restore community services.

* Plan with the utility companies for restoring
services

* Plan for water supply testing

*» Plan for soil testing

+ Plan for termination of evacuation and reopening
of roads

NFPA 704 SYSTEM

The increased use of a variety of chemicals that
have introduced problems other than flammability
in our society have led to the need for a simple
hazard-identification system. The purpose of this
system is to provide information to individuals con-
cerned with fires occurring in an industrial plant,
storage location, or similar area.

The NFPA 704 system classifies the hazards of a
materials in three categories; health, flammability,
and reactivity. It indicates the order of severity in
each category of five divisions ranging from “Four”
indicating a severe hazard, to “Zero” indicating no
special hazard. Approximately 35 inherent and en-
vironmental hazards of materials that could affect
fire fighting operations have been evaluated. The
five degrees give the required information. For such
a system to be effective it must be simple and easily
understood.

HAZARDOUS MATERIALS AND
THE BODY

There are four primary routes for a material to
enter the human system; absorption, ingestion, in-
halation, and injection. Protecting the eyes is a pri-
mary concern. The emergency responder must take
appropriate precautions to prevent hazardous ma-
terials from entering the body.

PROTECTIVE CLOTHING

An appointed safety officer must insure that the
proper level of protective clothing is worn by each
rescuer. The clothing must be compatible with the
hazardous material(s) encountered.

There are three major classes of protective clothing.

1. Structural. Structural protective clothing re-

fers to the minimum basic protective clothing
that must be worn when encountering any
structural fire (see Figure 9).

Figure 9. Structural Fire Gear

2. Specialized high temperature. Specialized
high temperature clothing is used for protection

from extreme thermal dangers.
3. Chemical. Chemical clothing is used in an

incident involving toxic chemicals. Chemical
clothing is available in non-encapsulated (see

'8




. HAZARDOUS MATERIALS 11

Figure 10) and encapsulated suits PERSONAL PROTECTIVE

(see Figure 11).
Other terminology referring to levels of protection EQU|PMENT
is used by federal, state, and local response orga- Level D Clothing (see Figure 12)

nizations. The most popular identification system is Coveralls

Level D, C, B, and A. Gloves*

Boots, chemical resistant

;\ﬁl [; IR [I & lg Boot covers, disposable*

Safety glasses or goggles
UNIE

Hard hat with face shield*
Escape mask*
*Optional

Section Criteria
No inhaled toxic substances
No potential for contamination

\\\\\\\\

1AL
NEN

Figure 12. Level D Clothing

19
RFST COPY AVAILABLE




12 VICTIM RESCUE

Level C Clothing (see Figure 13) Level B Clothing and Equipment
Full-face, air-purifying respirator (see Figure 14)
Chemical resistant clothing Pressure-demand SCBA
Inner clothing Chemical resistant clothing
Gloves chemical resistant, (2 pair) Inner clothing
Boots, chemical resistant Gloves, chemical resistant (2 pair)
Boot covers, disposable* Boots, chemical resistant
Hard hat with faceshield* Boot covers, disposable*
Escape mask* Hard hat with face shield*
*Optional *Optional
Selection Criteria Section Criteria
Air purifying respirator limitations Highest level of respiratory protection
Small area of unprotected skin allowed needed Small area of unprotected skin allowed

IRIALS
107

L

LA TV
4 3 &

Figure 14. Level B Clothing and Equipment

o BEST COPY AVAILABLE
<l




‘ HAZARDOUS MATERIALS 13

Level A Clothing and Equipment Selection Criteria

(see Figure 15) Highest level of respiratory protection needed
Pressure-demand SCBA No unprotected skin allowed
Fully encapsulating chemical resistant suit This information is provided to familiarize rescuers
Inner clothing with the terminology used in the field. It is not
Gloves, chemical resistant (2 pair) intended to be used to train rescuers in the use of
Boots, chemical resistant the different levels of protective clothing. Specialized
Boot covers, disposable* training is needed to be nroficient in the use of
Suit cover, disposable* equipment needed in a hazardous materials incident.
Hard hat* Once a rescuer is trained, practice drills should be
*Optional conducted routinely.

’ Figure 15. Level A Clothing and Equipment |
BEST COPY AVAILABLE




14 VICTIM RESCUE

FORMS AND CHECKLISTS
REQUIREC AT A HAZARDOUS
MATERIALS INCIDENT

Forms and checklists must be used at the scene
of a hazardous-materials incident. During an actual
hazardous-materials incident, it is difficult to re-

member all the actions necessary. The use of pre-
printed forms and checklists save time at the scene
of an emergency, and hours of research after the
incident (see Figures 16 through 27). Develop or
acquire forms and checklists before an emergency
occurs.

Sample Forms and Checklists

LOCATION TIME

CHEMICAL UN#

HAZARDOUS MATERIALS INCIDENT CHFCKLIST

DATE TEMP,

WEATHER WIND _

e 1= A FEIARE

Hatavl Al

LRYFIEN

HEMTRE 140 4.4 s

vate Fire Matoral

LasE oy MAYA amas® At A
.

Lreit rmensal Brte v o5 Ape

Star Agerime

Law buf §roee

eali g

Figure 16. Hazardous Materials Incident Checklist
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STATE FIRE MARSHAL/HAZARODOUS MATERIALS BUREAU Sample
TRANSPORTATION INCIDENT REPORT
Report completed by \gency
Location Township County
Date Time AM/PM Report number
Type situation found
Method of receiving alarm Disposition or action taken
UN/NA § Shipping name(s)
Placards Labels
Manifest # Amount contained

Amount lost or not contained
Type and Form

*iii**i**i**ii**i**i**i*iii*iii**i*iii*iii**iiiiiii*iii‘*iliiiiiiii*iii"*iiiiiii

Shipper Address

Phone {( )
Carrier Address

Phone ( )
Consignee Address __

___ Phone ( )

Owner/transporter Address

Phone ( )
Driver’'s Name SSN: OL:
OL State OL Type ~ Medical Card
Driver's Address City State Zip
[ R R R R R R R R E R R R R R R R RN E R R R R R E R R R R R R R R BB R EER R ERE R R EE R R E R R R RES R EEEEREERNENERRR;]

. Unit 1- Make Year V.I/N.
Tractor Lic. State Truck No.
Condition
IR A 2R E R R EEE R R R R R R RN R RN SRR AR EENEEEEEEEE R R B RN SR EEEEERREREEREREEREREE N E R NE R R]
Unit 2- Make Year V.I.N. _
Tractor License State _ Trailer No.
Type trailer M.C. &
Stamp Condition
IEEEERETREEEEEEREEEEEEREEERE AR R EEREERRER R R RN EREREEERERRRRRERRERRRERERERENRERR,]
Law enforcement agency Investigating officer
Fire department 0.I.C.
Squad _ _______0.I1.c.
Cleanup contractor I Charge
Wrecker In Charge
State personnel: SP FM EPA PUCO
DoT Other _
I EEEE NN E RS R EENEREEEREE SR RN EREENEEEEREEEREREEEE RS REEEREEEREE RN ERRREIEEEREEEEERRENDY]
Disposition:
Injuries Transported __
Citations issued to By
Yo ve de v de v defy v e A A vk v v T A A o A W A e e A o A e e e e o v e e A o ok ok e R e e o e A o ok e e e A e A A b A A o e b e e o
Time log: Call received Enroute On scene
Departed scene Back in quarters
oot A e o e e o A e o o e A o o A o e o e A o A o e o o o e e A e o e o A o o o A e U o o o o A e ke A o A e e b e e o b e A ke ok e e A
Remarks
. Supplement attached Y/N Photos Y/N

Figure 17. Transportation Incident Report
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FIRE MARSHAL/HAZARDOUS MATERIALS BUREAU sSample
FIXED SITE INCIDENT REBOKT

Keport completed by ~Agency
Location  _  ~ _  _ _Mowmship _ ___ . . ___County ___
Date Time ) AM/PH Report number
llethod ot receiving alarm —_ Disposition or action taken
Facility owmer __ __ e o e
Address Phone ( )
General property use Specitfic property use )
A B R R R R R R R R R R R R R R R R R N E R R R R R R R s R R E R R R R E R R R R R ERERRER R RRRR R R AR R R ERE SRR EERE R NEN]
Number Injuries: Fire service Other emer. _ ___  Civilian __ .
Number Fatalities: Fire service __ __ Other emer. __ _ _ C(Civilian __
Number Fire service personnel on scene __ Engines
Aerial apparatus _ . Haz. mat. EMS
Other Fire Department in charge
Fire department O.I.C. Title

AR A AN ARAAR S AP AAAE N AT ANANRNATANA N AR RN RRA Rk AP A ARA AR ANARANKANRNAN N AR AR AN AR kN

Condition upon arrival of first unit _
Area of origin
Equip. i1nvolved 1in ignition vear ____ make _
model serial no.

R R R R R R R R R R R R R R R R R R R R R R R R R R S R N A R R R R R R RN R R R RS R R R A R N R N E NS R R E NS AR R NERERR]

Construction type No. ot stories Level ot origin
Structure status No. of occupants at time of incident
Structure evacuated Yes/No Other evacuated Yes/No  How many people? _
Evacuated taken to

Damage estimate: Structure _ Contents Other
P E R R R R R R R R R R R R R R R R R R R R R R R R R E Y R E RS EE SRR R F R R R RN FRRRE R R R R R R RE |

CHEMICALS INVOLVED: QUANTITY AND DISPOSITION
Chemical Amount Disposition

AR ARARAR AN AR AR AN AR ANAANA RN RN AN ANAANNARANAANANARARAR A AR AN RAARANAR AN AN ARAAANAANANAAANA A AN AN AN AN

Incident commander

Squad 0.I1.C,
Cleanup contractor In Charge
State personnel: SP FM EPA PUCO _
poT Other
'R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R E R R R R R R R R R R R R R R RRRRRR R R RERRR R R R R R R RS RERRR]
Time log: Call received Enroute On scene
Departed scene Back in quarters
'R R AR R R R R R R R R R R R R E R R R R R R R R R R E R R R R R R R 22 R R RS AR R R EZSERRER R AR R R R RRERRRREREEE R R EEERE,
Remarks
Supplements attached Yes/No Photos Reports

Figure 18. Fixed-site Incident Report

N 3
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STATE FIRE MARSHAL/HAZARDOUS MATERIALS BUREAU Sample
CHEMICAL DISPOSAL REPORT AND LIABILITY RELEASE

Report completed by Agency

Location Township County

Date Time AM/PM report number

Disposal requested by o

Agency Addresg

City Phone { )

IEEERREEEEERERRRERREERRRIZEEEREEREZEERARRRRERZRERERERRR SRR REREERELREREERELERERERERRRR

CHEMICALS INVOLVED: AMOUNTS AND METHODS OF DISPOSAL
Chemical Amount Method of disposal

Location of disposal

Personnel Assisting

'EEREEEREEITEERERERRERERESREERRERESRERSSRESRRARARERERRRRRR RS AR ERERRRREEEEERREEERE)

AGREEMENT

The DIVISION OF STATE FIRE MARSHAL, HAZARDOUS MATERIALS BUREAU offers to
provide assistance upon request to fire departments, agencies, and individuals
involved in hazardous materials incidents and the handling of hazardous
materials as well as provide hazardous materials response training for such
fire departments, agencies, and individuals subject to the following
conditions:

1. The DIVISION OF STATE FIRE MARSHAL, HAZARDOUS MATERIALS BUREAU assumes
no liability and shall not be subjected to suit of any nature, kind, or
description whatsoever, including costs and expenses for or on account of any
loss or damage to property, real or personal, owned or possessed by the fire
department, agency, or individual or any injury to such fire department
personnel, acency personnel, or individual.

2. I __ (the below listed fire
department, agencv, or individual) did notify the EPA and did obtain permission
for the State Fire Marshal’s Office to burn or to detonate the unstable
chemicals in question. I talked to of the
EPA Time: Date: . I also understand
a notification letter of completion of this job will be mailed to the EPA,

Name: (Fire Department, Adency, or Representative)
Address Phone | )
Hazardous materijals representative
Date

' X R R R R R R AR R R R R AR EEERREEERRERRREEERERRRSRR AR RRRRRRRREEERRRRRRERRRREEEREREEDRRDER,

Emergency declared Yes/No EPA Initially notified

Completion letter sent to EPA (Date)

I R s R R R R R R R R R R R R SRR R SR RRERZEE RS RESRRRRER R R R RRRRR R EREREEERERLERLEERED)

Time enroute On scene Completed
Time returned to quarters

X R R R R R R R R R R R R EERREERRRSEREREERREEEEERRARRRRRAREERRRARERRERRRR R RRRRRRREERRSRRRR

Supplements attached Yes/No Photo/Videos Yes/No  Remarks

. Figure 19. Disposal Report
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]
STATE FIRE MARSHALHAZARDOUS MATERIALS BUREAU . mpin 10G OF EVENTS
SUPFLEIENT Fukn FHH- 4
Comy  »d by e, . LUpt lement to Repott Mo R TIME EVENT

Figure 20. Supplemental Form Figure 21, Log of Events

LOG ON SCENE Sample L0G ON SCENE
HOTZONE
Time On | Time Off Name Department . A Time In Time v

Fi. te tive pipsipment worn

Noas . TIME IR TIME UT

Fiote stive E-oprigment Worn

Hame TN IN TIME 'WT

Frotestive Bpuipment Wl

Nr TIHL IN T UT
Ftote st ave bauitsent Notn
Hane TN 1IN TIME T

Feate -taye Piatpeent Wotn

Hae TNE N JIME AT

Lp tenave Equlpment W,

Figure 22. Log on Scene Figure 23. Log on Scene — Hot Zone

O
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US.Department of . )
e o Hazardous Materials Marking,
AGmisrnon Labeling & Placarding Guide

This Marking, Labeling and Placarding Guide will assist shippers, carriers, hre departments,
police, emergency response personnel. and sthers in complying with, and enforcing the regu-
lations governing the safe transport of hazardous materiais by highway. rail, water and air.

The information and iliustrations presented in this Guide are intended to serve as an in-
troduction to regulations governing hazai sous materials transportation. The Guide should
be read in conjunction with the Hazardous Matenals Regulations (HMR: 49 CFR 100-1389).
Published annually, and amenaed f eriodically. the HMR are the key to compliance and
contain the information needed to comply with the requirements for the sate transport of
hazardous materiais.

Hazardous materials markings. labels, placards. and shipping papers serve to com-
municate the hazards posed by materiais in transportation. Hazard communication 1$
the key to effective emergency .esponse. and is aiso used to alert transportation wOrk-
ers and the general public of the presence of hazardous materials, insure that non-
compatible materials are not ioaded together in the same transport vehicle. and pro-
vide the necessary information for reporting hazardous materials incidents. The
purpose of this Guide is to explain and identify the markings. labels and placards
which appear on packages, freight containers and transport vehicles containing
hazardous materiais.

Marking regulations (Section 172.300) require information, specific to the
hazardous material, to be "marked’ on the outside of the package. Examples of
the in‘ormation required to be marked on the package are the proper shipping
name, identification number and consignor's or consignee’s name. For how
markings required by the HMR are to be applied to a package, see Section
172.304. For exceptions t0 the marking requirements and additional marking
requirements, see Section 172.300. This chart does not attempt to cover all
the marking requ.rements. In particular this chart does not contain any infor-
mation related to specification packaging markings addressed in the Parts
178 and 179 of 49 CFR. For further details on required markings, consulit
the approprate sections in the HMR.

The Labeling of a package of hazardous material is specific to the
hazard class o?the matenal. The Hazardous Material Tables. Section
172.101 and 172.102, identify the proper iabel(s) for the hazardous ma-
terial listed. In some cases, a hazardous materiai will meet the defini-
tion of two or more hazard classes. In these instances, the additional
labeling requirements of Section 172.402 must be met. Labels, when
required, must be placed next to the marked proper shipping name
(Section 172.406). The requirements for labels can be found in Sec-
tion 172.400-172.450.

Placards represent the hazard class(es) of the material(s) con-
tained within the freight container, motor vehicle or rail car. The
requiremsents for placarding are contained in Section 172.500-
172.558. NOTE: This dccument is for general guidance
only and is not a substitute for the requirements of 49 CFR
100-~199.

Response begins
with identification.

A transport vehicle carrying 1 package of
Radioactive Matenal labeled Yellow !,
500 pounds of Flammable Liquid and 600
pounds of Corrosive Materials would be
placarded with both RADIOACTIVE and
DANGEROUS placards.

BEST COPY AVAILABLE



Hazardous Materials Warning Labels

DOMESTIC LABELING

7/

/8

Qﬁl A3
2

)

QY | & ! DANGER2YS . °

O | A2

FLAMMABLE CAS .~  NON FLAMMABLL GAS

2\
Y

&

General Guidelines on Use of Labels
(CFR, Title 49, Transportation, Parts 100-177)

e Labels illustrated above are nommally for domestic shipments. s Label{s), when required, must be printed on or affixed to the sur-
However, some air carriers may require the use of Intermational tace of the package near the proper shipping name [Sec.
Civil Aviation Organization (ICAQO) labels. 172.406(a)].
e Domestic Waming Labels may display UN Class Number, Division e Whan two or more different labeis are required. display them next
Number (and Compatibility Group for Explosives only) {Sec. to each other [Sec. 172.406(c)].
172.407(g)}. e Labels may be affixed to packages (even when not required by
e Any person who offers a hazardous material for transportation regulations) provided each label represents a hazard of the mater-
MUST label the package, if required [Sec. 172.400(a)). ial in tha package [Sec. 172.401].
¢ The Hazardous Materials Tables, Sec. 172.101 and 172.102, 1den- Check the Appropriate Regulstions
tify the proper labei(s) for the hazardous mateniais listed. Domestic or international Shipment
Additional Markings and Labels Poisonous Materials

HANDLING LABELS

| INHALATION

ORME HAZARD
Package
172.316 Oiemabcn -
Markings 172 301
Cargo Axcraft Only 172.312(a)(c)
172.402(b)
CALTION Lo Materials which maet the inhalation toxiCity critena
R INNER PACKAGES specited in Section 173 3a(b)(2). have additional
. - COMPLY WITH " communication standards prescnbed by the HMR
et PRESCREED E M PTY First, the words “Poison-inhalation Hazard must be
SPECIFICATIONS entered ol the shipping paper. as required by Sec:
Bung Labe! tion 172 203(k)(4). for any pnmary capacity units
172 402(e) 173.25{a)(4) with a capacity greater than one liter Second. pack-
ages of 110 gal'ons or less capacity must be marked
173 427 “Inhatation Hazard" In accordance with Section
172.301(a) Lastly, transport vehicles. fraight contain-
. ) ers and nortable tanks subject to the shipping paper
Here are a few additional markings and labels pertaining to the transport of haz- requirements contained in Section 172 203(k}(4)
ardous materials. The section number shown with each item refers to the appro- must be placarded with POISON placards in :ddmon
priate section in the HMR. The Hazardous Materials Tables. Section 172.101 to the placards required by Section 172 504 For ac-
. - . . ditional information and exceptions to these commu-
and 172.102, identify the proper shipping name. hazard class. identification num- nication requirements, see the referenced sections in
ber, required label(s) and packaging sectigris.” 9 8 the HMR
-

B\® 2 copy of the DOT Emergency Response Guidebook handy!

Full Tt Provided by ERIC
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. Hazardous Materials Warning Placards

DOMESTIC PLACARDING

lllustration numbers in each square reter 1o Tables 1 and 2 beiow

~”

L
NON FLAMMABLE ™
- GAS

’
’

7 POISON
GAS

OXIDIZER

WHITE SQUARE BACKGROUND FOR PLACARD

HIGHWAY

e Used for "HIGHWAY ROUTE CONTROLLED QUANTITY
OF RADIOACTIVE MATERIALS " {Sec 172 507)

RAIL

o Used tor RAIL SHIPMENTS "EXPLOSIVE A POISON
GAS"” and "POISON GAS RESIDUE piacards
{Sec 172 510(a))

(DANGEROUS}

Guidelines TABLE 1 TABLE 2

(CFR, Title 49, Transportation, Parts 100-177) Hazard Classes No. Hazard Classes No.
Class A expiosives 1 Ciass C explosives 18
e Piacard any transport vehicle Ireight container. or rail car contaiming any Ciass B explosives 2  Blasting agent 3
quantity of matenal iisted in Table 1 Poison A 4  Nontiammable gas 6
e Matenals which are shipped in portable tanks. cargo tanks or tank cars Flammable sohd (DANGEROUS Nontiammable gas (Chionne) 7
must be piacarded when they contain any quantity of Table 1 and‘or Tabie WHEN WET iabel only) 12 Nonflammabte gas (Fluonne) 15

2 matenal Radioactive matenal Nonflammable gas
e Motor vehicles or treight containers containing packages which are subject (YELLOW ilt1abet) 16 (Oxygen. cryogenic lquid) 8
to the “Poison-Inhalation Hazard™ shipping paper description of Section Radroactive matenal Flammable gas 5
172.203(k)(4). must be piacarded POISON in addition to the piacards re- Uranium nexatiuoride tissite Combustibie gquid 10
A quired by Section 172 504 (see Section 172 505} (C°°"'a'!‘,“:;‘ more than Flammable iquid 9
e When the gross weight of ali hazardous mater:al covered in TABLE 2 1s less 1.0% Ueo9) 16817 Flammable solid 1
than 1000 pounds. no placard is required on a transport vehicie or freight Uranium hexafluonde. low-Spacitc  oyigizer 13
container activit égontammg 10%or Organic peroxide 14
® Piacard treight containers 640 cubiC teet or more containing any quantity of less U ! 16417 Poison B 15
hazardous material classes hsted in TABLES 1 and/or 2 when oftered tor Note For details on the use ot Tabies Corrosive maternai 17
transportation by air or water (see Section 172 512(a)) Under 640 cubic 1 and 2. see Sec 172 504 (see oot Irritating material 18

teet see Section 172 512(b} notes at bottom of tabies }

UN or NA ldentification Numbers MUST BE DISPLAYED ON TANK CARS. | Additional Placarding Guidelines

CARGO TANKS. PORTABLE TANKS AND

BULK PACKAGINGS
OR
DANGEROUS

#
ORANGE PANELS

j I LAMMABLE 1017
Appropriate Placard 2
must be used

PLACARDS —————»

e When hazardous materials are transported in Tank Cars (Section 172 330) Cargo Tanks (Section A transport vehicle or treight container containing
172.328). Portable Tanks (Section 172 326} or Bulk Packagings (Section 172 331). UN ot NA numbers two or more classes of matenal requining ditterent
must be dispiayed on placards. orange panels or. when authonzed. piain white square-on-point conhg- placards specitied in Table 2 may be placarded
uration DANGEROUS in place of the separate placards

e UN (United Nations) or NA (North American) numbers are found :n the Hazardous Materials Tabies specitied for each of those ciasses ot matenal spe-
citied 1n Table 2 However. when 5000 pounds of

Sections 172 101 and 172 102
more ot one ciass ot matenal 1s loaded therein at
e idanttication numbers may not be displayed on “POISON GAS. "RADIOACTIVE or EXPLOSIVE A. one loading faciity. the piacard specitied for that

"EXPLOSIVE B.” "BLASTING AGENTS." or "DANGEROUS placards (See Section 172 334 ) class must be applied This exception. provided in
. @ In fieu ot the orange panel. identification numbers may be piaced on plain white square-on-point con- Section 172 504(b}. does not apply to portabie tanks
tiguration when there is no placard specitied for the hazard ciass (e.g . ORM-A. 8. C. D. or E} o tank cars, or cargo tanks

where the identification number may not be dispiayed on the piacard See Section 172 336(b) tor ad-

ditional provisions and specifications
® When the identiication number 1s dispiayed on a placard the UN hazard ciass number must be dis- CAUTION: Check each shipment for compliance
with the appropnate hazardous materials regula-

played in the iower comer ot each placard (see Section 172 332 (c}{3)) tions — Proper Classihcation. Packaging Marking
® Specihcations ot size and color of the Orange Panel can be tound in Section 172 332(b) Labeling. Placarding. Documentation — prior 1o
o NA numbers are used oniy in the USA and Canada ° 9 9 oftering for shipment
S ‘.

In an emergency, call Chemtrec. 1-800-424-9300




xamples of Canadian and International Placards and Labels

The shipment of hazardous matenals internationally is governed by
one or more regulatory bodies with regulations that may be similar
to domestic regulations or radically different. Canada. for example,
has adopted wordless placards and labels because their country is
bilingual. Canada also requires cargo and rail tanks to use retro-
reflective placarding. However, Canada and the United States have
lregie;:rocity regarding the use of wordless and worded placards and
abels.

Several intemational organizations govemn the transportation of
hazardous materials according to the mode of transportation. It 